Keloids and hypertrophic scars are one of the most trying challenges faced by the surgeon. No other cutaneous disease seems to create so much disagreement on the treatment as do these lesions. Many treatment modalities have been described including simple excision, local irradiation, steroid therapy, pressure therapy, lasers, silicon gel and enzyme therapy. [1] [2] [3] [4] [5] [6] [7] Steroids have been tried in different ways for treatment for keloids and hypertrophic scars. 3, 8, 9 These have been used either alone or in combination with surgery and radiation with varying results. 8, [10] [11] [12] The present study was undertaken with a view to evaluate the effectiveness of surgery combined with intra-operative and serial postoperative local injections of steroids.
INTRODUCTION
Keloids and hypertrophic scars are one of the most trying challenges faced by the surgeon. No other cutaneous disease seems to create so much disagreement on the treatment as do these lesions. Many treatment modalities have been described including simple excision, local irradiation, steroid therapy, pressure therapy, lasers, silicon gel and enzyme therapy. [1] [2] [3] [4] [5] [6] [7] Steroids have been tried in different ways for treatment for keloids and hypertrophic scars. 3, 8, 9 These have been used either alone or in combination with surgery and radiation with varying results. 8, [10] [11] [12] The present study was undertaken with a view to evaluate the effectiveness of surgery combined with intra-operative and serial postoperative local injections of steroids.
METHODS
The study was conducted on 58 patients over a period of 2 years. There were 37 keloids and 21 hypertrophic scars. The differentiation between the two types of lesions was made on clinical grounds, 13 and confirmed by histopathological examination. The surface area of each lesion was calculated and recorded.
Seven lesions were excised under general anaesthesia and 51 were excised under local infiltration using 2% xylocain with 1:200 000 adrenaline; the type of anaesthesia depended on the age of the patient and the size of the lesion. Full-thickness excision of the lesion was performed in all the patients. This was followed by injection of triamcinolone acetonide around the margins and base of the wound. The dose of the drug was calculated from the schedule proposed by Ketchum et al., 14 depending on the size of the lesion and the age of the patient (Tables 1, 2) . Smaller defects were closed primarily after lateral undermining of the edges, and larger defects were resurfaced with a split-thickness skin graft. Wound closure was accomplished using a non-traumatizing surgical technique and meticulous skin edge coaptation with absorbable sutures (3,4-0 chromic catgut) for subcutaneous tissue, and non-absorbable suture (4,5-0 prolene) for skin. Sutures were removed as early as possible depending on the situation, taking particular care to avoid wound dehiscence.
All excised specimens were subjected to histopathological examination for confirmation of clinical diagnosis.
Patients were followed up and each lesion was treated further with 2-5 injections of triamcinolone acetonide in the scar at weekly intervals, depending on the symptomatic relief of the patients from pain, pruritis and paraesthesia. The weekly injections were then followed by monthly injections for another 4-6 months.
After completion of treatment the patients were regularly followed up over a period ranging from 11 to 48 months, with a mean of 30.5 months. Any symptomatic relief obtained by the patient was noted. Patients were examined for local and systemic complications of treatment.
The response of the treatment was judged in terms of any recurrence. A scale consisting of no recurrence, partial recurrence, full recurrence or worse than pre-operative status was established and the results of treatment were analysed.
RESULTS
There were 23 males and 35 females in the present study. The ages ranged from 4 to 52 years, with ~80% patients presenting in the second and third decades of life. Anatomical distribution of the lesions and the aetiological factors are shown in Table 3 . Of the eight ear lobe lesions caused by trauma, four patients developed this after ear piercing, two developed this after surgical repair for torn ear lobes, and two lesions followed ear lacerations. All four sternal lesions in our patients developed on sternotomy scars after open heart surgery. In the upper arm eight lesions were located in the deltoid region, four of which were caused by surgical removal of benign lesions and two by acid burns. In the forearm 50% of lesions were due to acid burns (used as a tattoo), and of those in the hand, 50% of lesions followed thermal burns. In the leg all lesions were located on the shin and three were secondary to infections. Cause was not known in seven of our patients. In the trauma group, eight patients gave history of healing of their wounds by second intention and in the burn group all patients had sustained deep burns and all were managed by conservative treatment. Eleven lesions were small (0-5 cm 2 ), 33 lesions were medium sized (5-15 cm 2 ) and 14 lesions were large (> 15 cm 2 ). The smallest lesion measured 1.2 cm 2 and the largest one was 60 cm 2 , with a mean surface area of 11.42 cm 2 . Thirty-seven lesions were confirmed as keloids and 21 as hypertrophic scars on histopathological examination.
Sixteen patients had received topical or intralesional steroids, 10 patients had received pressure therapy, two cases recurred after excision alone, while six patients had been treated by a combination of surgery or topical steroids with pressure therapy.
Primary closure of the wounds was achieved in 44 patients, while 14 patients needed skin grafting after excision of the lesions.
The dosage of triamcinolone acetonide used per sitting ranged from 20 to 120 mg, with a mean of 86.2 mg. The maximum number of initial weekly postoperative injections needed by the patients to get significant subjective symptomatic relief is shown in Table 4 . The maximum number of monthly injections received by the patients is shown in Table 5 .
On analysing the objective response, partial recurrence was noted in three (5.17%) patients (two keloids on the chest wall and one hypertrophic scar on the face), full recurrence was noted in one (1.73%) patient with a keloid on sternotomy incision, and in 54 (93.10%) patients the lesions did not recur. Of the four patients who showed recurrence, two lesions recurred within 6 months and two recurred within 12 months after completion of treatment. However, no lesion worsened after treatment. The overall response of the treatment is given in Table 6 . The examples of treatment results of some patients are shown in Figs 1-3. Table 1 . Dosage of triamcinolone acetonide used in adults Table 2 . Dosage of triamcinolone acetonide used in children Table 3 . Distribution and aetiology of 58 lesions Table 4 . Maximum number of initial postoperative injections needed (per week) to get significant symptomatic relief Table 5 . Maximum number of monthly injections received by the patients Local complications of the treatment included infection in two patients (3.44%), dermal atrophy in one patient (1.72%) and hypopigmentation in one patient (1.72%). However, hypopigmentation recovered completely in 9 months, while dermal atrophy persisted at 26 months after completion of treatment. Seven female patients (12%) developed transitory menorrhagia and all patients attained normal cycles within 3 months after completion of treatment. Cushingoid features were noted in four patients (6.89%) but resolved completely within 2-3 months after cessation of treatment in all patients.
DISCUSSION
Although keloids and hypertrophic scars are known to every surgeon, their aetiology remains obscure and their treatment controversial. The incidence varies from race to race. Black people and Asian people are more likely to develop these lesions than Caucasians, the incidence varying from 5:1 to 15:1. 15, 16 Aberration of the metabolism of melanocyte-stimulating hormone has been suggested to be responsible for the racial difference. 16 Keloid formation is rare at sites with a low melanocyte concentration, such as the palms and the soles, and the incidence of keloid is higher during times of physiologic hyperactivity of the pituitary such as puberty and pregnancy. These lesions have been the subject of an extensive discussion regarding their pathogenesis and treatment. Many treatment modalities have been advocated but none have been universally successful.
Pressure therapy no doubt is effective for the prevention of scar hypertrophy, and is useful even for established keloids, but has to be used continuously and for months together, and every patient may not comply. 17 Cryotherapy is associated with residual hypertrophy and discoloration, and needs technical expertise. 18 The use of radiation in the treatment of keloids is well established but its hazards (such as atrophy, lack of growth and increased incidence of malignancy) limit its role. Cohan and McCoy strongly recommended that radiation therapy be used only to treat keloids in the elderly and then only when all other methods have failed. 19 Surgery alone has a high recurrence rate. 20 It has been recommended as a second-line therapy for lesions that do not respond to steroids and pressure, and large lesions requiring debulking. 21 The corticosteroids apparently act to diminish collagen synthesis and to decrease X 2 -macroglobulins and X 1 -antitrypsin by potent collagenase inhibiting activity. 22 Conway and Stark achieved symptomatic relief by injecting hydrocorticone into the keloids, but no change in contour or texture of the lesion. 23 It was Hollander who was successful in causing regression of the keloid, as well as relief of symptoms while using a fluorinated derivative, triamcinolone. 24 Intralesional steroid therapy is now a mainstay of therapy. Nicolai et al. recommended steroid injections for narrow lesions, and pressure therapy for broad lesions. 25 In the case of no response in 6 months or if the lesions recur after a good response, surgery is indicated.
Various combination therapies have been advocated and surgical excision with steroid injection of the wound rim is now in common practice. 21 One of the advantages of this combination therapy is to prevent the wide scar which otherwise results by using intralesional steroids alone without excision. Intralesional steroids have been used before, as well as after, surgery. 1,19,26 But we do not think there is any added advantage to using the drug before surgery, as reported by Brown and Pierce. 26 The aim of using intensive postoperative steroid injections was to achieve collagen degradation as early as possible, and in our study all the patients were free of symptoms after 2-5 weeks. Similarly, intensive weekly postoperative steroid therapy which was maintained thereafter by 2-4 weekly injections for a period of 5 months, was used by Tang. 12 His study included only 11 patients. After symptomatic relief we maintained the patients on monthly injections of triamcinolone acetonide for 4-6 months to prevent recurrence, because this is the period during which scars have a high potential for hypertrophy. 1, 12, 19, 26 Some protocols recommend an intraoperative first dose followed by 4-6-weekly injections for 6-10 months. 1, 19 Subsequent doses were given for recurrences. Two of the patients with partial recurrence in our study did not agree to further treatment, the third is responding to pressure therapy. The patient with full recurrence is undergoing pressure therapy combined with monthly injections of steroids and has responded.
The use of intralesional steroid therapy with surgery has been reported in other studies, the results of which are summarized in Table 7 , 8, 10, 12, [27] [28] [29] [30] [31] [32] [33] [34] [35] and most of which have shown excellent objective response rates.
Golladay, in a study of 28 keloids in 19 children, had only one recurrence following treatment involving surgical excision with single intra-operative dilute repository steroid injected at the interface of the lesion with normal tissue. 35 He is of the opinion that 658 CHOWDRI ET AL. (1983) Surgery and intralesional triamcinolone 20 -97 Salasche and Grabski 34 (1983) Surgery and intralesional triamcinolone 6 -1000 Golladay 35 (1988) Surgery and intralesional betamethasone 19 -1000 Tang 12 (1992) Surgery and intralesional triamcinolone 11 1000 81.80 Present study (1994) Surgery and intralesional triamcinolone 58 1000 93.10 perilesional injection just before excision allows a uniform layer of material to be available for inhibiting collagen synthesis in the area of excision for several weeks. The avoidance of postoperative injections certainly has an advantage in children. We do not find any reason for not achieving uniform distribution of the drug by injecting it after excision of the lesion. In fact, drug loss with the excised specimen can be prevented by using this technique. However, for comparing the results of single intra-operative with multiple postoperative injections of steroid, further studies need to be carried out to settle the issue. Steroids should be used with caution because an overdose may result in serious infections. Local side effects of the drug in the form of infection, atrophy, depigmentation, and telangiectasia have been reported in the literature. 10, 12, 26 The complications have a low incidence rate overall and most of these are transitory and resolve after cessation of therapy. Menstrual disturbances and cushingoid symptoms are rare. 26 To minimize the occurrence of most of the local complications, the drug should be injected into the lesion only, and not into the subcutaneous tissue. Ketchum et al. reported that 95% of these effects result from incorrect use of the drug. 17 Since all of our recurrences occurred in the first year of completion of treatment, we think that a mean follow-up of 30.5 months for our patients was adequate. Kiil noted a 33% recurrence in 1 year and a 50% recurrence at 5 years but he was using an air injection technique. 31 Because 58.62% of our patients had been treated previously with other modalities, we support the view of other authors of using surgical excision with intra-operative and postoperative steroid therapy for recurrent, complicated and large keloids and hypertrophic scars. 12, 21 But for small and simple lesions, other measures such as mechanical pressure and steroid therapy alone should be the first line of treatment.
